Biosynthesis and release of oxytocin by granulosa cells derived from preovulatory bovine follicles: effects of forskolin and insulin-like growth factor-I.
Granulosa cells derived from preovulatory bovine follicles were cultured in the presence of insulin-like growth factor-I (IGF-I, 10-100 ng/ml), forskolin (10 microM), or a combination of the two agents. Forskolin alone was the most potent stimulator of both oxytocin (OT) and progesterone (P4) secretion. The two hormones had different patterns of secretion during the course of incubation. OT production peaked on Day 5 of culture and declined thereafter, whereas P4 rose gradually to a peak between Days 7 and 9. The addition of IGF-I to forskolin did not augment OT release beyond that achieved with forskolin alone, but it did maintain higher levels of OT secretion beyond the Day-5 peak. Two antisera, (antiserum I and antiserum II) directed against OT and its C-terminally extended forms, respectively, were used to identify the OT forms in culture media and granulosa cell and corpus luteum extracts. Fully processed OT was detected only in small amounts (0.43 ng/mg protein) in granulosa cell extracts, whereas the corpus luteum extracts contained 6 ng/mg protein. However, granulosa cells that had been incubated with forskolin contained stores of the OT precursor oxytocin-neurophysin, which is found in young corpora lutea. These data indicate that forskolin (whose action probably mimics gonadotropin action) is an effective stimulator of OT biosynthesis and release in cultured bovine granulosa cells.